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DETAILED ACTION 
Response to Amendment 

1 . Applicants amendments, filed 12/27/2006, have been fully considered and 
reviewed by the examiner. The examiner notes the amendments to the independent 
claims 1 and 8. Claims 1-11 remain pending in the instant invention. 



Response to Arguments 

The applicant's arguments with respect to the 35 USC 1 12 1 st paragprah 
rejection have been considered and are deemed persuasive, therefore the rejection has 
been withdrawn. 

The applicants argue against Bedair, stating that the reference discloses using 
hydrogen radicals only for epitaxial deposition of semiconductor materials and that the 
teachings are limited to only that process. The examiner disagrees. Bedair discloses 
known and suitable method for deposition and the selection of something based on its 
known suitability for its intended use has been held to support a prima facie case of 
obviousness. Sinclair & Carrol) Co. v. Interchemical Corp., 325 U.S. 327, 65 USPQ 297 
(1945). 

The applicants have argued against the references stating that they fail to 
disclose atomic oxygen in the process. However, the examiner notes such a process is 
not commensurate in scope with the claims because the claims require supplying 
oxygen atoms and that the oxygen atoms convert the first reactant to silicon dioxide. 
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The oxygen precursor as supplied by the prior art does contain oxygen atoms, which do 
in fact convert the first precursor to silicon oxide and therefore reads on the claim as 
written. 

All other arguments are deemed moot because they are directed to newly added 
limitations that were not present at the time of the final rejection and such are 
addressed in the rejections to follow. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 12/27/2006 is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sandaresan (US 6,064,077) in view of Bedair (Atomic Layer Epitaxy Deposition 
Processes) and further in view of Faraone et al (US Patent 4604304) 

Sandaresan teaches a method of forming silicon dioxide in which monolayers of 
silicon are deposited by an epitaxy process and then oxidized in an oxygen environment 
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(column 2, lines 28-54). The process is open to any suitable epitaxy process that forms 
monolayers in a layer-by-layer fashion (column 2, lines 20-28). The reference is silent 
to using the claimed process for forming the silicon layer. However, Bedair teaches an 
ALE process in which monolayers of silicon are deposited using atomic hydrogen in a 
layer-by-layer fashion (section VIII). The process reads on the applicant's claimed 
method. It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to use the method taught by Bedair to deposit the silicon 
in the process taught by Sandaresan. By doing so, one would have a reasonable 
expectation of success, as Bedair teaches the art recognized suitability of using such a 
process. 

Sandaresan in view of Bedair fails to disclose repeating the steps of depositing 
silicon and oxidizing. However, Faraone discloses a method for depositing silicon on a 
substrate and oxidizing and then repeating the process to deposit a silicon dioxide layer 
of desired thickness (abstract). Faraone discloses oxidizing silicon in multiple steps has 
an increased efficiency over a process that deposits an entire layer and then oxidizes 
the entire layer (Column 1 , lines 45-50). While the examiner notes Faraone discloses 
depositing layer thicknesses greater then Sandaresan, Faraone discloses the 
incremental layer thicknesses can be smaller then the disclosed thicknesses (Column 2, 
lines 57-65). 

Therefore, one of ordinary skill in the art would have been motivated to have 
deposited the silicon dioxide film of Sandaresan in view of Bedair by incremental 



Application/Control Number: 1 0/692,243 Page 5 

Art Unit: 1762 

deposition of silicon and thermal oxidation with a reasonable expectation of success to 
reap the benefits of an improved thermal oxidation step. 

5. Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sandaresan (US 6,064,077) in view of Bedair (Atomic Layer Epitaxy Deposition 
Processes) and further in view of Molsa and Faraone et al (US Patent 4604304) 

Sandaresan in view of Bedair teach all the limitations as discussed above, 
however the references fail to teach of the repeating deposition cycles. However, 
Molsa, teaching of an ALE deposition discloses depositing a cerium oxide by repetition 
of depositing cerium and then oxidizing, with removing gases in between. Additionally, 
as discussed above, Faraone discloses that incremental deposition of silicon and 
oxidiation provides a thick silicon dioxide more efficiently. Therefore it would have been 
obvious to one of ordinary skill in the art, taking the references collectively, to have 
modified the process of Sandaresan in view of Bedair to oxide during each deposition 
cycle, as suggested by Molsa with a reasonable expectation of success because 
Faraone discloses silicon can be oxidize incrementally to deposit a thicker film more 
efficiently. The prior art can be modified or combined to reject claims as prima facie 
obvious as long as there is a reasonable expectation of success. In re Merck & Co., 
Inc., 800 F.2d 1091, 231 USPQ 375. 

6. Claims 8-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bedair (Atomic Layer Epitaxy Deposition Processes) in view of Morishita (New 
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Substances for Atomic-Layer Deposition of Silicon Dioxide) and further in view of 
Faraone et al (US Patent 4604304). 

Bedair teaches the basic mechanism of ALE in section I and further teaches the 
use of radicals as the second reactant (section VIII). The reference is silent to the 
silicon precursor comprising oxygen. However, Morishita teaches suitable precursors 
for use in a two-step ALD process (table 1 , section 2). It would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to use these 
precursors in the process taught by Bedair. By doing so, one would reap the benefits of 
forming silicon dioxide layers in less steps'than the three step method discussed above 
for claims 1-7. 

Bedair in view of Morishita fails to disclose repeating the steps of deposition 
process. However, Faraone discloses a method for depositing silicon on a substrate 
and oxidizing and then repeating the process to deposit a silicon dioxide layer of desired 
thickness (abstract). Faraone discloses oxidizing silicon in multiple steps has an 
increased efficiency over a process that deposits an entire layer and then oxidizes the 
entire layer (Column 1, lines 45-50). Therefore, it would have been obvious to one of 
ordinary skill in the art to modify Bedair in view of Morishita to increment the deposition 
with a reasonable expectation of successfully depositing a silicon oxide layer because 
Faraone reasonable teaches to one of ordinary skill in the art to incrementally deposit 
the layer and oxidize the layers will deposit a silicon oxide layer more efficiently. 
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7. Claims 8-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bedair (Atomic Layer Epitaxy Deposition Processes) in view of Morishita (New 
Substances for Atomic-Layer Deposition of Silicon Dioxide) and further in view of Molsa 
and Faraone et al (US Patent 4604304) 

Bedair in view of Morishita teach all the limitations as discussed above, however 
the references fail to teach of the repeating deposition cycles. However, Molsa, 
teaching of an ALE deposition discloses depositing a cerium oxide by repetition of 
depositing cerium and then oxidizing, with removing gases in between. Additionally, as 
discussed above, Faraone discloses that incremental deposition of silicon and oxidiation 
provides a thick silicon dioxide more efficiently. Therefore it would have been obvious 
to one of ordinary skill in the art, taking the references collectively, to have modified the 
process of Bedair in view of Morishita to oxide during each deposition cycle, as 
suggested by Molsa with a reasonable expectation of success because Faraone 
discloses silicon can be oxidize incrementally to deposit a thicker film more efficiently. 
The prior art can be modified or combined to reject claims as prima facie obvious as 
long as there is a reasonable expectation of success. In re Merck & Co., Inc., 800 F.2d 
1091,231 USPQ 375. 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Turocy whose telephone number is (571) 272- 
2940. The examiner can normally be reached on Monday-Friday 8:30-6:00, No 2nd 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on (571) 272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

David Turocy / 
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